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A system interface comprising: 

/ 2 S / (a) a plurality of first directoi/boards, each one of the first director boards having: 

3 / (i) a plurality of first directors; and 

4 I (ii) a crossbar switch having input/output ports coupled to the first 

5 directors on such one of the first director boards and a pair of output/input ports; 

6 (b) a plurality of second^ director boards, each one of the second directors boards 

7 having: / 

8 (i) a pluralitwof second directors; and 

9 (ii) a crossbar switch having input/output ports coupled to the second 

10 directors on such one of the second director boar ds and a pair of output/input ports; 

11 (c) a data transfeysection having a ^cachejn em^y^ such cache memory being 

12 coupled to the plurality of first and second directors; 

13 (d) a message network, operative independently of the data transfer section, such 

14 message network comprising: 

15 a pair of message network boards, each one of such message network boards having: 

1 6 a switching network having a plurality input/output ports, each one of such 

1 7 pair of input/output ports being coupled to a corresponding one of the pair of output/input 

18 ports of the crossbaryswitches of the plurality of first director boards and the plurality of 

19 second director boards; and 

/ 

20 (e) wherein the first and second directors control data transfer between the first 

/ 

21 directors and the second directors in response to messages passing between the first directors 

22 and the second d/rectors through the message network to facilitate data transfer between first 

23 directors and the second directors with such data passing through the cache memory in the 

24 data transfer section. 

1 2. / The system interface recited in claim 1 wherein each one of the first directors 

2 includes: / 

3 a data pipe coupled between an input of such one of the first directors and the cache 

4 memory; / 

/ / 



* 



5 a controller for transferring the messaged/between the message network and such one 

6 of the first directors. 

1 3 . The system interface recited /n claim 1 wherein each one of the second 

2 directors includes: 

3 a data pipe coupled between an ixfput of such one of the second directors and the 

4 cache memory; 

5 a controller for transferring the /nessages between the message network and such one 

6 of the second directors . 



1 4. The system interface/recited in claim 2 wherein each one of the second 

2 directors includes: 

3 a data pipe coupled betw^fen an input of such one of the second directors and the 

4 cache memory; 

5 a controller for transferring the messages between the message network and such one 

6 of the second directors. 



1 5. The system interface recited in claim 1 wherein each one of the first directors 

2 includes: 

3 a data pipe couple^ between an input of such one of the first directors and the cache 

4 memory; 

5 a' ^iicroprocess pV/ and 

6 a controller coupled to the microprocessor and the data pipe for controlling the 

7 transfer of the messages between the message network and such one of the first directors and 

8 for controlling the daya between the input of such one of the first directors and the cache 

9 memory. 

1 6. The/system interface recited in claim 1 wherein each one of the second 

2 directors includes i 

3 a data pipe coupled between an input of such one of the second directors and the 

4 cache memory; 
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5 a microprocessor; and 

6 a controller coupled to the microprocessor and the data pipe for controlling the 

7 transfer of the messages between the message network and such one of the second directors 

8 and for controlling the pata between the input of such one of the second directors and the 

9 cache memory. 



1 7. The system interface recited in claim 5 wherein each one of the second 

2 directors includes: 

3 a data pipe couple^ between an input of such one of the second directors and the 

4 cache memory; 

5 a microprocessor; 

6 a controller coupled tb the microprocessor and the data pipe for controlling the 

7 transfer of the messages between the message network and such one of the second directors 

8 and for controlling the data befween the input of such one of the second directors and the 

9 cache memory. 



1 8. A data storage system for transferring data between a host computer/server 

2 and a bank oF iisk jirivfes through a system interface, such system interface comprising: 

3 (a) aplurality of first jdirector boards coupled to host ^mputer/sewer^ each one 

4 of the first director boards having 

5 (i) a plurality if first directors; and 

6 (ii) a crossbar switch having input/output ports coupled to the first 

7 directors on such one of the first director boards and a pair of output/input ports; 

8 (b) a plurality of second director boards coupled to the bank of (disk drivesT)each 

9 one of the second director boards having: 

10 (i) a plurality of\second directors; and 

1 1 (ii) a crossbar swjtch having input/output ports coupled to the second 

12 directors on such one of the second director boards and a pair of output/input ports; 

13 (c) a data transfer section] having a cacfie^nemory, such cache memory being 

14 coupled to the plurality of first and second directors; 
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15 (d) a message network, operative independently of the data transfer section, such 

1 6 message network comprising : 

17 a pair of message network boards, each one of such Aiessage network boards having: 

18 a switching network having a plurality input/outpyt ports, each one of such pair of 

1 9 input/output ports being coupled to a corresponding one of the pair of output/input ports of 

20 the crossbar switches of the plurality of first dij/ector boards and the plurality of second 

21 director boards; and 

22 (e) wherein the first and second directors control data transfer between the host 

23 computer and the bank of disk drives in response to messages passing between the first 

24 directors and the second directors through? the message network to facilitate the data transfer 

25 between host computer/server and the bank of disk drives with such data passing through the 
□ 26 cache memory in the data transfer section. 

f / 

1 9. The system interface/ecited in claim 8 wherein each one of the first directors 

iiD 2 includes: 

! ~ 3 a data pipe coupled betwefen an input of such one of the first directors and the cache 

4 memory; 

lu 5 a controller for transferring the messages between the message network and such one 

!*f 6 of the first directors. 

1 10. The system interface recited in claim 8 wherein each one of the second 

2 directors includes: / 

3 a data pipe coupled between an input of such one of the second directors and the 

4 cache memory; / 

5 a controller for/transferring the messages between the message network and such one 

6 of the second directors. 

1 11. The/system interface recited in claim 9 wherein each one of the second 

2 directors includes/ 

3 a data pipe coupled between an input of such one of the second directors and the 

4 cache memory ;j 
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5 a controller for transferring the messages between t)fte message network and such one 

6 of the second directors. 



1 12. The system interface recited in claim wherein each one of the first directors 

2 includes: 

3 a data pipe coupled between an input of si^6h one of the first directors and the cache 

4 memory; 

5 a microprocessor; and 

6 a controller coupled to the microprocessor and the data pipe for controlling the 

7 transfer of the messages between the message network and such one of the first directors and 

8 for controlling the data between the input of such one of the first directors and the cache 

9 memory. 

1 13. The system interface recited in claim 8 wherein each one of the second 

2 directors includes: 

3 a data pipe coupled between/an input of such one of the second directors and the 

4 cache memory; 

5 a microprocessor; and 

6 a controller coupled to the microprocessor and the data pipe for controlling the transfer of the 

7 messages between the message/network and such one of the second directors and for 

8 controlling the data between tjie input of such one of the second directors and the cache 

9 memory. 

1 14. The systen/ interface recited in claim 12 wherein each one of the second 

2 directors includes: 

3 a data pipe coup'led between an input of such one of the second directors and the 

4 cache memory; 

5 a microprocessor; and 

6 a controller coupled to the microprocessor and the data pipe for controlling the 

7 transfer of the messages between the message network and such one of the second directors 
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